FOCUSING CUP ON A FOLDED FRAME FOR SURFACE MOUNT 
OPTOELECTRIC SEMICONDUCTOR PACKAGE 

BACKGROUND OF THE INVENTION 

(1) Field of the Invention : This invention relates to surface mount optoelectric 
semiconductor device package, particularly to a package with a focusing cup. 

(2) Brief Description of the Related Art : In many optoelectric semiconductor packages, a 
focusing cup is used to focus the emitted light. The prior art structure and fabrication steps 
are shown in Figs. 1-5. Fig. 1 shows two metal plates 111,112 with through holes 121, 122. 
Fig.2 shows a focusing cup 13 mounted over the two metal plates 111,1 12. The metal plates 
1 1 1, 1 12 are supported on an insulating substrate 14. The cup 13 has a reflecting wall 131 
and is made of the same insulating glue as the substrate 14. The glue feeds through the 
through holes 121, 122 to attach the cup 13 to the substrate 14 with the metal plates 1 1 1, 1 12 
sandwiched in between. The inner ends of these plates form the bottom of the focusing cup 
and serve to contact the electrodes of a diode (not shown). The substrate 14 has two grooves 
141, 142 at the bottom corners of the substrate 14. Fig.3 shows the folding of the outside 
ends of the two metal plates 1 1 1, 1 12 at the edges of the substrate 14 to form two bottom 
contacts 151, 152 for surface mounting the diode package to a mother board. Fig.4 shows a 
transparent 3 -dimensional view of the diode package. This figure shows how the end of the 
metal plate 1 1 1 is folded to provide a bottom contact 15 1 for surface mounting, and how the 
end of the metal plate 1 12 is folded to provide a bottom contact 152 for surface mounting. 
Fig. 5 shows the bottom view of the structure with bottom contacts 151, 152. 

The foregoing structure needs a thick substrate 14 for attaching the focusing cup 13 
through holes 121,122 in the metal plates 1 1 1, 1 12 to withstand the folding stress of the 
metal plates. The thick substrate 14 increases the height of the package and the cost. The 
through holes make it necessary for the bottom contacts to be wider than the through holes. 
SUMMARY OF THE INVENTION 

An object of the present invention is to reduce the height of a diode package with a 
focusing cup. Another object of this invention is to reduce the width of the package. Still 
another object of the present invention is to reduce the cost of such a package. 

These objects are achieved by using preformed folded frames without using through holes. 
The focusing cup is directly glued to at least two folded metallic frames. Parts of the top 
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surfaces of the folded metallic frame contacts the electrodes of a semiconductor device 
placed inside the cup. The bottoms of the metallic frames serve as the bottom contacts for 
surface mounting to a motherboard. The preformed metallic frames eliminate the folding 
stress in the prior art, and therefore can be made thinner than prior art. The elimination of ihe 
through holes can reduce the width of the package, 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS 

Fig.l shows a pair of metal plates for supporting a focusing cup of a prior art surface 

mount diode package. 
Fig. 2 shows how the focusing cup is mounted in Fig. 1. 

Fig. 3 shows the folding of the metal plates in Fig. 1 around a substrate to form contacts for 
surface mounting. 

Fig. 4 shows a 3 -dimensional transparent view of the prior art package shown in Figs. 1-3. 
Fig. 5 shows the bottom view of the prior art package shown in Fig.4. 
Fig.6 shows the metal frames for mounting the focusing cup based on the present 
invention. 

Fig.7. shows a focusing cup cast over said metal frames. 

Fig. 8 shows a transparent 3 -dimensional view of the present invention. 

Fig. 9 shows the bottom view of the present invention. 

Fig. 10 shows a second embodiment of the metallic frames for mounting a focusing cup. 

Fig. 1 1. shows the focusing cup is mounted on the frame in Fig. 10. 

Fig. 12 shows a transparent 3-dimensional view of the structure shown in Fig. 11. 

Fig. 13 shows the bottom view of Fig. 1 1 . 

Fig. 14 shows a package with four metal frames. 

Fig. 15 shows another package with four metal frames. 
DETAIL DESCRIPTION OF THE INVENTION 

Fig.6 shows the key elements of the present invention, which are the metal frames 211, 
212 for supporting a focusing cup on the top surfaces 213, 214. The metal frames 21 1, 212 
are made of two preformed metal plates folded inward at the ends to form two bottom 
contacts 251, 251 for surface mounting. 

Fig.7 shows a focusing cup 23 1 mounted over the top surfaces 213, 214 of the folded 
metal frames 211,212. The focusing cup 231 is formed by casting glue 23 over the top 
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surfaces 213, 214, since the glue is made of plastic material. The unglued top surfaces 232 of 
the metal frames 21 1, 212 are exposed for contacting a diode (not shown). The wall of the 
focusing cup 23 1 is contoured to effect focusing of the light beam emitted from the diode and 
is lined with reflecting coating. A gap 223 is opened between the two metal frames to 
provide isolation. Thus the two metal frames 211,212 serve as two electrodes for the diode 
and have bottom contacts for surface mounting. The metal frames 21 1, 212 are preformed. 
Since the frames are preformed, they do not have to withstand the folding stress of the prior 
art, and therefore can be made thinner. Since no through holes are used, the width 212 can be 
made narrower than the width 1 12 in Fig.4, and the overall width of the package can be made 
narrower. 

Fig. 8 shows a 3 -dimensional transparent view of the package with glue 23 sealing the 
entire structure except the bottom opening of the focusing cup 23 1. 

Fig.9 shows the bottom view of the package with two bottom contacts 251, 252 for surface 
mounting and surrounded by glue 23 outside the contacts. 

Fig. 10 shows a second embodiment of the present invention. The two metal frames 311, 
3 12 are folded outward to form two flanges 351, 352 serving as contacts for surface 
mounting. The top surfaces 313,314 of the metal frames 3 1 1, 3 12 are isolated from each 
other and support a diode on top. 

Fig. 1 1 shows a focusing cup 33 1 mounted over the two metal frames 311,312. The cup 
has a contoured wall 33 1 for focusing light emitted from the diode. The plastic cup material 
33 glues the cup over metal frames 311,3 12. The bottom of the cup 331 is unglued for 
contacting the electrodes of the diode on the top surfaces 332, 3 14. A gap 323 provides 
isolation between the two electrodes. The bottom surfaces 351,352 serve as the contacts for 
surface mounting the package to a motherboard. 

Fig. 12 shows a 3-dimensional transparent view of the package with glue 33 sealing the 
entire structure except the opening of the focusing cup. 

Fig. 13 shows the bottom view of the package shown in Fig. 12 with two bottom contacts 
351, 352 for surface mounting and surrounded by glue 33 outside the contacts 351,352. 

Fig. 14 shows a third embodiment of the present invention. A four electrode semiconductor 
device (not shown) is mounted inside the focusing cup. Four preformed bent metal frames 
are used for contacts 411, 412, 413, 414. The shape of each metal frame is similar to that 
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shown in Fig. 10 with an outwardly bent flange to serve as a bottom contact. A glue 43 is cast 
over the metal frames to form a focusing cup and to seal the entire structure except the 
bottom of the cup. The bottom of the cup is exposed for connecting the metal plates to the 
four electrodes of the semiconductor device. 

Fig. 15 shows a fourth embodiment of the present invention. The structure is also for a 
four-electrode semiconductor device, similar to Fig. 14. However the bonding pads of the 
semiconductor device are not symmetrically located. Therefore, the shapes of the metal 
frames are not of the same shape to mate with the bonding pads of the semiconductor device. 
While the metal plates 51 1, 513 are similar in shape as metal plates 41 1, 413 in Fig. 14, the 
metal plates 512, 514 are different from metal plates 412, 414. Metal plate 512 has a zigzag 
shape and metal plate 514 has an L-shape. The shapes are not limited to these shapes, so long 
as the top surfaces of the metal frames can mate with the electrodes. 

While the preferred embodiments of this invention have been described, it will be apparent 
to those skilled in the art that various modifications may be made in the embodiments 
without departing from the spirit of the present invention. Such modifications are all within 
the scope of this invention. 
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